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E5 N IE MR B AFEFEHXER, HPERIENIIAANBE 20 BF.RHH X
FRAENE AN KBELEAR . 1973 £ 2 EH B IR GLBRIL2E E 7)) —F (Washing-
ton, D.C., 1973) 8 IR0 R 53 VU K5 32, BI R AL 2 B 4 b BR b2 (B P A st Bk 4L
FSMEMBRACFE A YUMIRI 2 . SRR KR4 A SR, o0 R BB A R A AR A R
5353 R HEN, RIS (5 AR P o BR AL 2 | VTR PR S R4k 2 L 9 4 1R P S ER 1k 2 41
H AR FIERAL A BRI ML IR S R IL 22 4 SO R PP UM R RIS WA KA
F O ABHERIE YR | OB BRI | 5 R BRI K SCHUBR (L 22 45t e b R
B AR 53 A AUHUER AL 2 L 5 10 40 ot BRAK 2 % SR 8 PO BF 5 - B, U T 43y SR B s BR AL,
F EBEEERAEE, BEEELLE BN RIS E RN, A AR
L R BRAL 2  TER BRI % .

TCR M BR L5 R i BR AL S TR B 9 43 SOF R T A 0 A R b 2 58 R 7T % M BR
. FEEMFHRR, BRLEN S X EENHREEI LR, AN EE,HFHFRR—R
A2y, FH, TRURLZHFREE. & CNESHRAM R BN . A5 TEMBRLEY
MRABHY 2, EBHR.

(1 TREYE AFMBEAFERTR. SR TRYRETEW. REEER 40,
TRHETHETER AR RUER B AtS. A LAREETIILSE R8T,
Tl M BR A2 SERAE PR 8 A BT U, B LR b 3 R % 1] 51 B A0 TG X S M R AL 2 B 3
MEMNHEGURESR. HE ARSI TR LTS, R LFEEH.

(2) TRETFH BB A RAMIRE B R 045 5 BB 50 L BT R 7E & Rt R
SHBNERZ MBRILER LHTR.

) BEMBIFRERIBHERMHR. HPRESFHBRES BRI R N R
TREZNYELERENHRE.

@) TREFCAESR LR EWRFEY , TR RFEIE, TR R . EF
PR R HAL, TR WA XM S TR B RF MR T RRERNIR
MR THRBEAREM. BRARTHEERN , BRETEN R THRRRD, T 5 —85T
RO R THEMM. Woh, B ETRAWESA B KBRS A E 2 HERES . X
RITRHBREF R AE.

G) TRHNERABRRERT RBEMT. XERFRT EEHEERS, LR TEMER
HEHEENE, RETRBRUEEEENTEAS R R EHEEFERME TEE
HRAREHMAE.

(6) EEFITTREFEFHEBIMAEN G AKX R EHIIRHNE.
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B T 68 R R G R U BRAL 2 B ST 7 ¥k RASE R B B2 R g L2 9 BF 5T 05 3k, 1B
HWERELUTILAITE:

(L) ERMBRAZNFRBEARF RS GER, 7 WHEA NI RRER, H 58
o EAFRFEE TR FEMNEBNTE R GRS WENALENIRED .,

(2) RYEH HEEE RENSFOWE PHFRONH. mFFELIT. BERE
FE TR T RS0 ACP) i F#4F ICP-MAS X 6 HFHARNA .

(3) &b BRI F R LR BT TAERIHAT .

(@) — BB RAFFEREN R TRMRLER TP . 6l T ek
FFERBK, ERRPERI YN Henry B, F UL 17 8 Nernst 5} B @ REF RS
. X, RAFEETRMRLEFHNE.

(5) TETRMIRAEB I P 3 WBEN K BBOR, AL T S REM TR (BERE
KM HEVSFBOM A,

=, TR FHEME

RATE 20 H42 40 FERKR B IR BN — 1 THSLA2EH HE 20 A 20~40 R
MR AT 2R A B B X AN P AR B S £ B MR TP MBI L 2 A AL, FE W E R A T Rk
L2 B9 BURK SR I B4 P TT 3 A9 4 BE AN 45 6 B0, W7 LA 5630 BR S8 B 7T B M BRAK 32 Y AR 0
BrBt. XA ETHIERFAEFENEA F. W. Clarke ByCHBR L2 BEIE VI CHLTE 09 -2 16232 BUAY VPR
rEE, FIFEEERIEH B. 1. Bepuackui, A. E. Gepemas, V. M. Goldschmidt %5 A i #b BR 4k, 3%
Fe. XEEERAEFEENRX.

BoRURABRUE B FRRBEARNER TN EE, S HETE B TEME
B R S TR TAEXIBETREXR, A X & TR EH T ELEBERT.
K. H. Wedepohl (60 AR E 70 FERFD EMACGHERILEFMIVol. 1 ~V)HIRBT RIE T
RRUEFROBRR. BB BETE BLTEMERBERE LM — BT BRI 25
REREN AT E, ERERRH RS EHEREOKT ARTEARLEOHRERBES
WAFH. AMTRER G RE ERKBEFRTIRERES, TERRK BT AT
ABRL: WA DB TEHARTERA, MEE TEREA RESATERRTERER
B, AEMERTXHEYEE.

REFRERO N EEEARZ, FETRMBREENARETHHPNEFHRE. B8
BURTRRIER RS, BBV, P E TR AFMERAAY R BT HREL, ti
BT TRMBRUEHER - BATE . BLTE SSTERE S L BE%AT, FL2KEF
T2EUNRA TERREEERSY. TEARLEFRTEBRIRENEE.

REAXBSFERFART TERBRIERR, PETYEERREEESBIT LY
TRMBUFLURRE ., ERPHEIED, CEMRLEBSH TESR.

TR AF0R B

A%EEF?&@J*E%%*’JH%%%%,Fﬁﬁ‘ii‘téﬁﬂiﬁﬁﬂééﬁi&%},ﬂ}ﬁﬂ‘]fci‘@*
BE,ZRAWTRESL R D. BEIH ATHBKNY AH, ARNRYTENES 8.4,
2



8K BHREARECE A TCHE ITHERKTERM S AIMBES TR 18 HEME
ElER EERARER, AT MR EFE A RSBS00 A8 BOR.
AERG.%BIMTEIHERIANTERS. B S50, ARREMARRANTEERN
BALZ AT CENEEH YR 20 HE X AR TILHRER AN TE , A58 . 8.
BE, Z20HL4OFREZRFREAMLENBEIREHRIA, 2, HRF R ENFE
RARTEEHEEA. 101~105 B E Md.No.Lr . RE.DOMEA TSR TE,

1 RARRHFRERAE

FFFE &% #&S5 RAER ERE FF 2% #5 RAER ERE
1 k- H 1766 Cavendish 33 i As AR
2 & He 1868 Janssen 34 i1 Se 1817  Berzelius
3 & Li 1817 Arfwedson 35 el Br 1826 Balard
4 g Be 1798 Vauquelin 36 = Kr 1898 Ramsay fl Travers
5 ] B 1808 Davy 37 n Rb 1861 Bunsen fI Kirchhoff
6 ® C #HR 38 #  Sr 1808 Davy
7 4 N 1772  Rutherford 39 74 Y 1843 Mosander
8 ® O 1774  Priestley 40 i Zr 1789  Klaproth
9 # F 1886 Moissan 41 & Nb 1801 Hatchett
10 e Ne 1898 Ramsay f Traver 42 4 Mo 1778  Scheele
11 & Na 1807 Davy 43 228 Te 1937  Perrier # Segre
12 & Mg 1755 Black 44 &7 Ru 1844 Klaus
13 &5 Al 1827 Washler 45 &% Rh 1803 Wollaston
14 b 3 Si 1811 Gay-Lussa % 46 o) Pd 1803 Wollaston
15 B P 1669 Brand 47 B Ag wR
16 B S HR 48 & Cd 1817 Strohmeyer
17 - Cl 1774  Scheele 49 L In 1863  Reich #I Richter
18 = Ar 1894 Rayleigh #1 Ramsay 50 5 Sn Eae
19 | K 1807 Davy Sir Humphry 51 & Sb =R
20 4 Ca 1808 Davy Sir Humphry 52 I3 Te 1782 Miiller
21 i Sc 1879 Nilson 53 it 1 1811  Courtois
22 &k Ti 1791 Gregor 54 bt Xe 1898 Ramsay %
23 & A% 1801 Del Rio 55 & Cs 1860 Bunsen il Kirchhoff
24 & Cr 1797 Vauquelin 56 n Ba 1808 Davy
25 % Mn 1774 Gahn 57 # La 1839  Mosander
26 & Fe ®HAR 58 & Ce 1803  Klaproth %
27 & Co 1735 Brand 59 -3 Pr 1885 Auer v. Glendenin &
28 #® Ni 1751 Cronstedt 60 & Nd 1885 denin %
29 4 Cu W 61 4 Pm 1945 Marisky &
30 & Zn 1746 Marggraf 62 & Sm 1879 Lecoq de Boisbaudran
31 L4 Ga 1857 Lecoq de Boisbauran 63 2l Eu 1896 Demarcay
32 % Ge 1886 Winkler 64 4L Gd 1880 Marignac




- £

KT &% &% RAER  RAF P 2% %% RBER  RAE
65 &  Tb 1843 Mosander 85 B At 1940 Corson % -
66 o Dy 1886 Lecoq de Boisbaudranw 86 E Rn 1900 Dorn
67 & Ho 1878 Delafontaine 87 & Fr 1939 Perey %
68 & Er 1843 Mosander 88 . 1 Ra 1898 P. 1 M. Curie
69 & Tm 1879 Clev 89 & Ac 1989 Debierne
70 - 4 Yb 1007 Urbain 90 & Th 1828 Berzelius
71 0 Lu 1907 Urbain 91 & Pa 1918 Hahn #l Meitner
72 & Hf 1923 Coster & 92 &h U 1789 Klaproth
73 & Ta 1802 Ekeberg 93 & Np 1940 McMillan %
74 & w1781 Scheele 94 & Pu 1948 Seaborg %
75 % Re 1925 Noddack % 95 & Am 1944 Seaborg &8
76 2] Os 1803 Tennant 96 & Cm 1944 Seaborg %
77 13 Ir 1803 Tennant 97 & Bk 1949 Thomson 4§
78 & Pt 1735 Ulloa 98 ] Cf 1950 Thompson %
79 & Au  HRK 99 & Es 1952 Ghiorso %
80 H£ Hg wHR 100 4 Fm 1953 Ghiorso &5
81 & TI 1861 Crookes 101 #] Md 1955 Ghiorso %
82 -4 Pb 102 & No 1958 Ghiorso %
83 L Bi 1753 Geoffroy 103 o Lr 1961 Ghiorso %
84 &h Po 1892 M. Curie

# C. W Correns(1969),

19 2 AT, ARFIHMITEEF 22 #1;1900~1970 48, M T 49 #;: 3] 1970 48 1k, A%
BRET 711 HTE.
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FfAE S 14 BUEREF 3 MRERMESSL S M°Si, B EE (RRES B4 B2
92.18%.4. 71%F0 3.12% . LEXREH L&, B F o FRMER NI RS,
“®Ar+!'p —> %Si+2*He+5'p
ENHEENT.
8i —> ¥P+B CEFER] 710 a)
P — 2S48 CEFEH 14.3d)
RS2 S1 7T B R 7K B T .
Si F%Si Z [ HISHB R FIARIE 0 *°Si(%) ER. 6 *°Si E XN
svsich= [FESEEES
b PR A S A TRk P A A SR R AR, 0 B B 6 %°Si SRR 0. 1%, ~0. 2%, Fhik
EATY . ARBA BRBA A BREERE oS BB ME 1.1 FiR.

—1:l><103

11 r———
12 -t
1413..._... "

15 wiws

1 1 1 ! I i 1
-3 —2 -1 0 +4+1 42 +3
8%Si/ (%)

1.1 E4.59.BRoiARESPREAES T
1. ARRKEUE: 20 A% 3. BREMA,: 4. A 5 G#EE; 6. XREFHEA, 7. Skaergaard B EH;
8. PERINKAERER; 9. TWERDE; 10. AR EYWREMRES, 11~14. 5F R H RS LK
EAPHREE A FKAMBLG; 157 16. B4R ERAEKPH A EM LS JE Tilles,1964)



HEERAFENIRREZ —. ENFHEERTE. 4. €. A RAASE TR, BHX
FHMEREF R L2 E T IgN(SD)=7. 60[lgN (H) =12], R iELE F EiHE NS =
10°(Palme, Suess fl Zeh,1981), XK ZEF , HETEERXEFHERE, REUBEFH
10° RERRZITEMETH.

MAaTHESBEMMEY K. FBKHBETN1988), HERR B A+ SO, WRESEN
38.29% , HA H # % 36.41% L B 36.52%~39. 88% .LL ¥ 39. 38%  HL ¥ 33.88% ;M K
R BRI A K 38.62%,FH A EH B¢ 35.81 % .EL M 41. 15% ; BRI BRBLR G, P C1 &
H23.08%.C2 Bk 27.31%.C3 B K 33.75% . RECUWE 79 KEEWRA , KE4S X8
BRORLB A . 1976 EHEMHRBIATBRBBA A SiO, 36.80%~38.30% . A -4k A = A UM IR &k
& Si0, 17. 05% . ET Pk R A K 34. 61 % B E PSRN 28. 94% . LN K 19. 51%
(Keil ,1969) . FEEKB A F SO, 254 30X 107°, MK A + SiO, 7Bk 73.87% ., AR LE
A ABSRERINE 1.1,

®1.1 AR¥HESP sio, SRTLEHE

1 2 3 4 5 6 7 -8 9 10 11 12
BORE pHcE | R | B | BIK | RKE | #ew | dis | RE | B | mec | mE | Ame
BHRE | BIRE | RKRE CFE) | ZRE | ERE | KR

w(Si0z¥| 44.1 45.5 44.5 47.3 49.5 42.9 39. 8 45.0 43.1 37.8 43.8 40.4
X1072% | ~45.0 ~46.7 ~51.2 ~48.0 | ~41.0 ) ~46.9 | ~47.3

E O 1~7 HAT(RHDE 9~11 AAMWEA, » I Laul M Papike(1980) , A% Taylor(1981),

HRLITTHABER SO, SERKT ARG, SRMINESELGES . FFEEHM
A, MARGHEAPREATERERY.

WA BB FEE (X107, 8, 1976) KK X . # 8% 40, T #H98 190000, L H o8
200000, #157E 270000, MBI RREA S BEBEHING .. XRE WEEAFE /N 2. 33), 5
HERTHE. EHFEPEERTHRE. EMRER, Y5 S SRR 28%. FURE
3% R B RN TE.

RIEEER TR FAS 15°2522p°3s'2p13p]3p13d°, B B T8 % A sp® ZefbJE T4 00
BT A 4 ANER X RFER o 8. WREAK X &4 9T, W5X L P00 8 F 7T 1A
MEEHZHH 3d PUEMEERER « 8. RAKEF 556 d S EAERHNERE, KRBT
RO ALAR B B R X X BRI R R MBI, sp3d? 204k, 0% TB %89 sp® Ze4b. T REAM
B (x=4.1009 FR[SIF: 1> AE&E, 58 (r=3. 50O B[SO, 1~ W E A [SiOs 1~ /A Fi bk,
i i 45 o S P AR AL 4K, 8 N (x=3. 07) .Cl(x=2. 83).C(¥=2. 50).S(x=2. 44) % , (Lt &
BSIX I, B 2 X U AR (74K B B 21 22 /M fn it

ERABAKREATE, SEARBHEN N KR T SIC FEFRETATEZER L IR
FRED T RIS EREE GRS, 1986) R ATH B 2814938 (V. K. MarShintsev,
1980)5h, E HRFR FRAGHL A ALSIOT WE Gk, BENEEUFRRABRES ERE
FEERRET Y. CRIABRETYH 800 BM, A5 CAT Y 1/3 5. EBRESHE,
RERRET YL MR B RBAY 75 %, iF 85 —EALRE (SIO)d 12% ., p T W EERY M BR 1L 22 70
TR BRI 2 F 5 EE A,

© HHEHEMESBE Allred #l Rochow(1958),
6



=. REFRPERNMIRLS

KR A T R R IR . ST BRI PRI TN, B
ZERBBOREERIEENYELEEREEWH Y., TUAELERBENE—-THR
IR EH — B AR R AR, AT AR T M8 T RS R ER P IT A EEE A,

EFER—RIERIEN ERLGHRE—ETRR, TUSHE., HSHEREHEEFY
B, T AR FARX THBEFRELESN ., XEFRRMAR T, TERIERRIAE
T ZEANTINARERR AR () B ey S b B ARIR & T AL, % By e S By T B T #1 FR
BTREMM. YiTHEAANHERBEAEHERBESERAER,

HRREB AR GIERARAWEANETRE.

(D ERBIEEHEREWEITE Si—O0 WEA. Si—O MO 8 (BO)ELE R
MR KD EREBERFRGHEETH, MEEAER B ERNEERR, R T 5
AT ET R RTHBES SI—O WEENRESEE, HNEEERREE., —MEEIA
JofE i i Si—O DU TH ¢ R] JCRR B A, B T dhy IS DY T PR B R L PR R T A 454, 1
Si0i™ 81,077 .S8i50%, \Si,0%; & Sis015~ % . {H Mysen % (1980, 1982) 4R 3 Xt AL BR £ 4 A A4 Ra-
man G E R, EAE M/SIM NEJBICE) LB R i, 52hR 3 R EE =54 .
RYEZRY), T RIFEFE D BILFBH B T4+ 8 pr,

) NRHGERE BEREREYUTREER, HALRKB)EE, BIERME S IETR
FRFEES A REEN S, AR AR BB S, S PR EME R AN
HIRGE BT AR . RTERILB RN T4 CEFEEMERE . EH RSB ENER
TLHR—AEEY. TERW R,

(3) EHRHRIBEEP FZFENEHRES . ENZEAHESREARS GRS, FEAE
R BT EREEY,1985), FrERES 2 MEENE RN E, E5 2 4 Sitt (FEE Sitt iy
PO BE LB B )M 3% , A Si—O—Si 3 O° 7% . JEHFE (NBO), 34— Sitt fl— A ek
BAEBEHABEFHE . RRK Si—O—M K O~ . HHH Uree oxygen) B35 5% Sitt (BRI
SRR HE FHZIMISREE THAAHWE . £7R I M —-0—M = 0>, NBO/Si &
NBO/T(T MR EAHWHE P REEAGRRSEENEERE, —#&i%,NBO/T( S H
B BERSEEQS, 4 &0 G E#)SiO, ,NBO/Si=4,5i,0,=3,Si,0, ) =2,
Si,Os (R =1, ZLEFJIK Si0, =0, NBO/Si(F T)E Al R UG &0k a0tk Btk B
REEH ALY & B, FEE R — i A G FE P L A2 80 B 5 F 252 .NBO/Si RIFRE 2 [l
TR RZME 1.2 FiR.

(4) MRAEFH & T XHE R & 16 A TTak, A 2 0 2 — 2K B M PH & T (network-
forming cations 2 polymer) , ZES M b 5 H E KA £ &, FREANGEE SO, BE
R 45 69 1E R, an Sitt AL fih— b ol i R BT AR E RIS T PO LTI, — 334 AR
Fe®" % ; 55— R7F W PH B F (network-moditying cations 5 moditier) TEBE Gl TR
A EEAIE 2 8], SRR B RN IR BRI, S B A B AR, I Fe?™  Mg?t .
Ca' MW ERET5, HETABKTAENERRE 20, U ORI /ER, X
AR PER 0 AT Fe® i AT Fll Fe** {F K745 I FH & 7B, 6 Na™ 8% K* & FR2 T
WIER, A REBRREEE DU R 8 Sit, BERPR NS TaL, LRSS,



®1.2 BEES NBO/SH HERRFEARKFEXR

NBO/Si £ H 2L R FHEHBE TR YK R
>0.05~1.0 Na,0-SiO, Si0;,Si,02~ ' 281,02 == Sj,04 +2Si0,
1.0~1.4 Si,0%,Si,04~,Si04 381,04~ = 25i,0¢ +2Si0}~
1.4~2.0 Si,0%,Si,04~,Si,08, 251,04~ = Si,04~ +2Si04~
v SiO4~ 381,04~ = 28i,0¢” +2Si04~
0.2~1.0 BaO-SiO, $i0;,Si,0%,Si, 04~ 28i,08~ = Si,0¢~ +2Si0,
1.0~1.1 Si0;,Si,0%,Si,04 ", 381,04~ = 28i,04~ +2Si04~
SiO4~ 281,02~ = §i,04~ + 28i0,
0.3~1.0 Ca0-Si0, Si0;,Si,0% ,Si,04 25i,0%~ == 8,04~ 4 2Si0,
1.0~2.2 Si,0¢,Si, 04~ ,Si0§~ 351,04~ == 25i,08 +2Si0}~
2.2~3.0 ' Si,04,Si,08,Si04™ 251,08~ == 8i,0¢{ +2Si0}~
>3.0" Si,0¢,Si,05~,0% 28i04~ = 8i,0§~ +02~
’ 251,08 = 8i,0¢ +2Si0¢~
>0~1.2  (CagsMgo.s)O-SiO; SiO,, (Si,0%™),Si,04" 251,08~ = 8i,04~ + 25i0,
1.2~2.0 SiO,, ( Si,0¢7) ,Si,04 381,04~ == 28i,0¢" +2S8i04~
SiO4~ 25i,0 = 8i,0¢ +25i0,
2.0~2.4 ( Si,0%7) ,Si,0¢,Si04~ 38,0~ = 2Si,0% +2Si0}~
2.4~3.0 S$i,0¢,Si,05~,Si04 ™ 281,08~ == Si,04 +2Si04~
>3.0" Si;04¢,Si,08,Si04~,0%" 6Si0}~ == 2Si,05 -+ 2SiO;” + 60%~

& B.O. Mysen H (1982456 » O RIBR B FH1HH 15 5+ MW B AT BB 7E , (H6R = IR 304911 8 6,

. BRIBETATE D W E B TR R AR Sitt, B Sitt — AT o 4 R T kPR T
B 706~80%, AL AT A RBHRM R EBE SHWREEEIORT SitY, HABRRE SR
BISh, MERIEGEMERER WA RGBT N REK S A SRR R R
HRRE, XEYRERNERESREHN LANE ERPHT B HRERREIER,

HRG R RLBT, BEE B Z R, 451 R (NBO/Si M 4 B 0 RERREET"
WEFEHTER. RRBAWHAXRERFITRELXREKMNERBE. TE—SIBES
AP RHERET Y TRERERGNAEZ T4 E.

TEKBRAEF SO, BIRBS BN 35%~85% . MA 1.2 FIR,SiO, § BFMEREHEEFHA .
—MES2L N, RREXRETHER; B —ME B3UL  REEHERTNBERETHER. X

RETFEFETESBIESSHH, M SO HIARESFIE1.3).
71. 9(h L {ED) 73% CRHE)

20
5 71. 4% CFH{HE) (
x| i
® 10: " |
| N 10"'
o L
0 ] i L [ 1 L 1 14.
w(Si0;) X 1072 60 2 4 6 8 702 4 6 8 80 2
w(Si0;) X102
BE1.2 XKES SO, WyHsE B1.3 7197 MEEERD SO ARNBAMENH
(3% Barth,1962) (3 Ahrens,1965)



MNEFWERESE S REY, TTET SIO, SEEMBRYEL, B AHH 2 (40.49%)
SRR A (48. 24 %) JNKE (56. 77%) ALK N & (65. 01 %) 1L i & (70. 18 %) KK 3 b,
ERBTFAREF SO, SEAXFHETMAR, A B REFMHEENERERTREEY
— AR E,

BRSNS ERFRIIEHEY, B :/C
RIBERBRY. FRENERERTSH 3 rrme A S L
% ATHRETHREREARMG . & repn 0

= = 4GPa

5 X R PR K e B I T =
KR SO, RUHPEEN RS2 —. EH
BRI, B 76 2 LR A LY SIO, - o.16p:
AH,O (TTRE R Si(OM) OB R 1L, 21 (B ‘fiﬁwa
1 R, LR B F1 2 B F L SO, 167K /////;;;‘ ‘
MR IERERE LA T, R ke | -

R S U A B R L R A T

SIOZ H‘Jﬁ@ﬁﬁ§%¢%f§ﬁ§)§ttﬁﬁ%% —33.5 3.'0 2.|5 2.10 - l.lS 1.10 0:5

%, 1 x109/K-1

T
=. REFHENERLS
1.4 KPAENEBESEENEHHRXR

TERMAER F, KRE PR AEBRER (4 Holland, 1967)
B, EHMERET YR ERREE LTI ENTIREERAYHHE S KEHEE%
THREFGTHHEENE LT Y. BEG BaNANGET NS TAoR. EEEPHK.
AMBRER R E KBS P REBRET WS B0 TERE LRI R B a R, 54 iR
R IR SIO, B7KIEK . RAKPREEBELIRBERBH SIO, H FRRGEE., KISRHE R,
WA R M AR . B LA R AR B AY . pH BRI TR BB, pH {8 B A EE B AR
% N

RKKFEE —E BN SO, FAKFRMR~3) X107, B AL 80X 107°, FHE k24
& 13X107°, #KF(2~10) X107, BB\ AL 70X 107°, FEM@EKP, B EZEH TR L, B
BAKFHH LSO, WEBTIEBA. BWERKP,IFLZH T RE 11075 KP4 %6
~9)X107°%, WKF SiO, M EEZAEYHEWMB K, B AEKPAERBHER KR SrE
BRI E, EENEER, MK BRI SIO,; YB3 E B IE 4R, S0, X [E 3| # K
cP

Ig[ w(Si0,) x 10-3]
o
1

T KPR B SO, FRERMBK, 5SEKBERHERAE X, WKEBEKP SO, FRIB
K, IR H IR 529 <1078,

BB PR EMERE,SIO, TR 65%~95% 6. HEAEDEJLFERMAH SO,
(99.99%) , AR FEEMNRFE N, TETHEHEVRNDTE, H I S0, S /B kit
RK. WERHEIEA SO, EREMER, WA i+ 5E SO, S BB, EKEHN
FRMME. ARFHRAFTHREAS. EERYPESEARSEY SO, WITERLH &
BARE,SIO, FRFE S0%HEL,

REEIRARTIRY S, RS FHRE R —#, S RTABA, H A EINRRE R RE
BEW.



B ENHERIBHBLERAKERE. CAFLKELHEIYREFTHFRR
SiO,. ZHEWMRIE SiO, Hetithsb, AR SiO, WK AEKARRER+,EEETURA
KPHERE SiO, BB . TH-HEWKLPERR. RENEDKL & SO, BRI
ABHG K SiO, [k 802,

o, TEERPEPHMIRESE

AOAEERART AT CREEHAS, AR, A AR H 5l mam
BENAKEBRFAN SO, MERERN (RN 1), BMBAERKT K, FHEEZHL SO, M
MgO GEN WO T BB SUE R BL 2) R #E , B R (2) B B # SiO, M H,O R #EA 5 5h—
RN A, R BT BB 80 (R 3) o #E R B (4) FIL R B2 (5) 1,810, iR IEM BEMN . K
2 C6)F SR (7) MR FER BB FE 1T - B A 2% F - 0 08 9 S8 B o A 7T LA R A

CaCO:; “+ SiOZ = CaSiOa -f— COZ %)

FRE  RE ° BKE
5Mg,SiO, + 4H,0 == 2Mg,Si,0;(OH), + 4MgO + SiO,
WE wE YRS @
3Mg,Si0, + HO FSi0: . oy 50,0, (0H),
WHE R BRE 3
KALSi;0,(OH), + SiO, == KAISi,0; + ALSiO, + H,0
HE8 % KKE ERE 4
Mg;ALSi;Os = 2MgSiO; + 2AL,SiO; + SiO,
ENE AT BRE = E% 5
NaAlSi,0, == NaAlSi, 0, + SiO,
WEE BE BERFEE (6
SiO, + Mg,Si0, == 2MgSiO,
EESMEX A HAMEE D

FRENRWAEEFEANE, ST S0, SR RETL,

TRKMHERAEE T S0, WEBRTUMBRA, 0. KEEF R 12.4%, HAEEE
HETIA 97. 3%; KR E BB H A& RS TR, S 87 60%~70% 2 ;AN
# ENE R EE, SR 45%~50% 54 . S8 &R RSN RIERR, ¥ HEIH SO, fH
.

1.2 %

—. Wit

RS 135 TRE.F 7 MAME BRATHNE 2 4, BN RREES L 24,
25.28.29 M1 30, REFMARMLE  “Al BUEHKEFERMMEILIE, RIFER7. 4X10°s. YAl ¥
HWER EE—pRERME.

BREAK/FEENTE . EUS HEED 10° 3, M KHEERPEMEE Y 8X10L, HE
A 7.9X10%, BA K 8. 5X10*(Trimble,1975) . FRIKHBEEHNIBREBALER, SRBF
BaF ALO, IS BN 11. 09%~14. 60%; X BERE AN FHEERERY 0. 77% ~
1.06%6.H 9 1. 2226 L(LL) K 1. 27 % BRIR BB A (C)I % 0. 84% .M H1.17%.0 K

10



